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Project Introduction

This team is studying whether or not quantum diffraction can increase the
amount of information a telescope can receive from distant stars and galaxies.
Particularly important is that the architecture being studied could have
practical applications, as it does not require a beam splitter to be placed far in
front of the telescope. The NIAC research effort entitled "The Ghost Imaging of
Space Objects" has been inspired by the original 1995 Ghost Imaging and
Ghost Diffraction experiments that harnessed quantum-correlated photons to
recover an object's image from a measurement lacking spatial resolution, but
utilizing an empty reference channel. Various applications of this phenomenon
have been soon proposed, ranging from the optical imaging exceeding the
classical resolution limit (Rayleigh limit), to the ultimately secure quantum
communications and super-dense signal encoding. It was also realized, around
2004-5, that not only quantum-correlated but even a common thermal source
of light can be used for the Ghost Imaging, although at a cost of a reduced
contrast. Since then, the possibility of ghost-imaging of space objects has
been intriguing many physicists. Unfortunately, the need for an optical beam
splitter to be placed between the thermal light source (e.g., a star), the object
and the observer severely diminished the practical value of this idea.

Anticipated Benefits

We aim to improve the technical methods and approaches available in the
area of observation astronomy and directed to investigation of such important
space objects as exoplanets, asteroids, gravitational lenses, gas and dust
clouds, and others.
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Organizations . . .
Performing Work Role Type Location Organizational
Responsibility
et Propulsion Lead NASA Pasadena, ) o
Laboratory(JPL) Organization = Center California Responsible Mission
Directorate:

Space Technology Mission

Primary U.S. Work Locations Directorate (STMD)

Lead Center / Facility:

California Jet Propulsion Laboratory (JPL)
Responsible Program:
Project Transitions NASA Innovative Advanced
Concepts
° October 2012: Project Start
@ september 2014: Closed out Project Management

Program Director:
Images Jason E Derleth

Program Manager:
Eric A Eberly
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Technology Areas

Primary:

e TX12 Materials, Structures,
Mechanical Systems, and
Manufacturing

- TX12.2 Structures
- TX12.2.4 Tests, Tools
and Methods

Target Destinations
Earth, Foundational Knowledge
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